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(54) ACTIVE MATRIX UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a picture frame 
narrow by overlappingly arranging the sealing material 
and a peripheral electric circuit and providing dummy 
patterns at specific positions on a substrate or making 
the spacer material in the sealing material the silica 
spherical spacer material. 

SOLUTION: The sealing material 3 and one part of a 
peripheral electric circuit 1 are overlappedly arranged in 
the outside of a display area and a distance from a 
display screen till the end face of a counter substrate 2 
is made small. Then, for example, dummy patterns 14a of 
an array side having 20 micrometer widths are arranged 
at a 100 micrometer interval at the part of the periphera 
circuit being on an array substrate 1 4 and the peripheral 
electric circuit 1 is positioned in between the dummy 
patterns 1 4a of the array side. As a result, local 
pressures due to bar shaped spacer materials in the 
sealing material 3 to be generated at the time of the 
sticking pressurization of substrates 2, 4 are mainly 

applied to the dummy patterns 14a and the pressures are hardly applied to the peripheral 
electric circuit 1 positioned at parts of the sealing material and breakage of electric elements 
and the electric circuit is prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Li the task-control method of the O ** rating system which performs the task of the 
highest priority which can be performed The priority after activation while using the stack after 
the waiting priority for activation after starting is applied to the task until activation is started, 
and activation are started by each task until it stops is established. When said waiting priority for 
activation of the task is higher than the priority after said activation of the task under activation 
and it carries out a deed and the priority after activation of each task beyond said waiting priority 
for activation of the task, activation initiation of a task The stack share method of a task without 
the waiting state characterized by inhibiting that activation initiation of other tasks with the 
waiting priority for activation below the after [ activation ] priority of the task is carried out 
simultaneously, and limiting a task to one for every priority in said waiting priority for 
activation. 

[Claim 2] Said waiting priority for activation is the stack share method of a task without the 
waiting state according to claim 1 characterized by being the priority followed from 1 to n. 
[Claim 3] Said waiting priority for activation is the stack share method of a task without the 
waiting state according to claim 1 or 2 characterized by making it in agreement with the task 
number of each task. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the task-control method at the time of 
performing a task in operation system (OS), and the method which will share the stack of a task 
without a waiting state if it says in more detail 
[0002] 

[Description of the Prior Art] The main function of an operating system (OS) is called the kernel. 
A kernel supervises a task status, as shown in drawing 3 , and it is bearing the role which 
performs the task of the highest priority which can be performed. Usually, a task number and an 
execution priority are assigned to a task and a kernel controls a task by this. It will stop, after 
repeating ready condition, a running state, and an event waiting (completion waiting of I/O etc.) 
condition and performing ****, if it is started as shown in drawing 4 , and a task will be started 
again. Since the task of a priority higher than itself must be performed, it is in the condition that 
activation was interrupted compulsorily temporarily that the task of a running state changes to 
ready condition, and it calls this the condition, PURIEMPUSHON. 

[0003] The activation procedure of the task in the whole system is shown in drawing 5 . hi this 
case, in order to resume activation of the task included in the waiting for an event, or the task [ 
PURIEMPUSHON / task ], the condition of CPUs, such as a register just before going into the 
waiting for an event, is saved in memory, and when resuming, they must be restored to CPU. By 
this actuation, a task can succeed the condition before interruption and can continue activation. 
The memory area used for a context, a call, and preservation in the environment of the task saved 
is placed on a context stack area, a call, and a stack in many cases. The situation is shown in 



drawing 6 . 

[0004] Recently, a kernel will come to be used also for engine control of an automobile etc., and 
the memory which a stack area and a kernel need for task management needs to be saved to the 
degree of pole. As a method for that, the view of the task which does not take an event waiting 
state has come to be introduced. Task state transition of drawing 4 to an event waiting state 
disappears from the above backgrounds, and that a task is interrupted becomes only the case 
where it moves to ready condition by PURIEMPUSHON. The following two memory reduction 
methods are conventionally proposed on the assumption that a task without this event waiting 
state. 

[0005] (1) The method which assigns many tasks to the same priority and reduces stack capacity. 
A context is restored whenever a task moves from interruption to a restart. That is, when a task is 
resumed, the stack area which the task uses is needed. Since there is an opportunity for activation 
of the task below the same priority as the task to also be resumed if a certain task becomes the 
waiting for an event when there is waiting for an event, each task must prepare the stack area of a 
proper for itself in preparation for a restart. This situation is shown in drawing 7 . 
[0006] However, the task below the same priority does not have activation resumed, if a certain 
task starts activation when there is no waiting for an event until the task stops. Therefore, as 
shown in drawing 8 , when there is no waiting for an event, ii means that what is necessary is just 
to prepare the greatest stack area for every priority in the stack area which each task belonging to 
the same priority needs. Furthermore, since it is restricted when activation of the task [ 
PURIEMPUSHON / task ] stops, that the task [ PURIEMPUSHON / task ] is resumed can also 
share a stack area between the tasks from which a priority differs. For this reason, if only the 
capacity of a stack which needs one stack area for every priority by the system like drawing 9 is 
prepared, it will end. By this, it becomes unnecessary to manage a stack area for every priority, 
and management data and a management routine can be reduced. 

[0007] Thus, when there is waiting for an event and there is no waiting for an event about the 
required stack area for every task, reduction of a stack area is substantially made to the task of 
the same priority only by assigning one stack area. Furthermore, by unifying in the number to 
which the priority was restricted, if stack capacity is reduced and it excels, as shown in drawing 
10 , memory space is reducible. 

[0008] (2) The method which reduces data areas by using the priority which 1 to n followed. It 
considers as the priority which 1 to n followed, a task is limited to one for every priority, and a 
data area required for task management is reduced by making a task number in agreement with a 
priority. Although effectiveness differs greatly according to how (the mounting approach of a 
specification) to make a kernel, with this method, the information on an effective priority, the 
information on the effective task number belonging to each priority, and the information on a 
priority that the task in the information about a task belongs become unnecessary, and the 
management information of a task state can also be reduced substantially still more nearly 
extrinsically. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, the method of the above (1) and the 
method of (2) cannot be made to live together. The method of (1) needs making two or more 
tasks belong for the same priority, and it is because it needs for the method of (2) to limit the task 
which belongs to the same priority to one. Then, both these artificers took in the advantage of the 
method of (1) and (2), and considered whether the task-control method which enables the real- 
time system design suitable for little memory space would be unrealizable. The object of this 
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invention is to offer the stack share method of a task without the waiting state which makes easy 
the real-time system design of the high speed which works by the memory of small capacity, 
without dropping the engine performance of a kernel 
[0010] 

[Means for Solving the Problem] This artificer succeeded in solving an above-mentioned 
problem by the following method. 

1) Give two of the priorities after activation while using the stack after the waiting priority for 
activation after starting is applied to a task until activation is started, and activation are started 
until it stops. 

2) Apply the conventional method of (1) to the priority after activation, and apply the method of 
(2) to the waiting priority for activation. 

3) Let the priority after activation be the height beyond the waiting priority for activation. 
Namely, the stack share method of the task which does not have a waiting state by this invention 
in order to attain said object In the task-control method of the O ** rating system which performs 
the task of the highest priority which can be performed The priority after activation while using 
the stack after the waiting priority for activation after starting is applied to the task until 
activation is started, and activation are started by each task until it stops is established. When 
said waiting priority for activation of the task is higher than the priority after said activation of 
the task under activation and it carries out a deed and the priority after activation of each task 
beyond said waiting priority for activation of the task, activation initiation of a task It inhibits 
that activation initiation of other tasks with the waiting priority for activation below the after [ 
activation ] priority of the task is carried out simultaneously, and it consists of said waiting 
priorities for activation so that a task may be limited to one for every priority. Moreover, the 
waiting priority for activation in the above-mentioned configuration of this invention can be 
made into the priority followed from 1 to n. The waiting priority for activation in the above- 
mentioned configuration of this invention can also be made in agreement with the task number of 
each task furthermore. 

[0011] 

[Function] According to the above-mentioned configuration, the real-time system design of the 

high speed which works by the memory of small capacity can be made easy. 

[0012] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the gestalt of operation of 
this invention is explained in detail. Drawing 1 is drawing showing the gestalt of operation of the 
DS of the task management which applied this invention method. CTNO (current task number) 1 
memorizes the task number under activation, and CPRI (current priority)2 is variable area which 
has memorized the priority after activation of the task under activation. RBMP (request bitmap)3 
is variable area which has memorized the task which must start activation, and is realized as a bit 
map. That is, the bit position corresponding to the task which must start activation serves as ON. 
Since, as for the task, the consecutive numbers from 1 to n are assigned, this area can be 
managed with several words. TSKT (task table)4 has memorized the program execution starting 
address and the priority after activation for every task. Since it is in agreement with a task 
number, it is not necessary to memorize especially the waiting priority for activation. Moreover, 
in order to also realize the stack address as one share area to a system, it is not necessary to 
memorize anywhere. 

[0013] Next, the kernel by this invention method explains the executive operation carried out to a 
task. Drawing 2 is drawing for explaining the operating condition of the stack by task executive 
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operation. 

(1) Processing when the task of a idle state is started. 

1) Turn ON the bit of RBMP3 corresponding to the number of an applicable task (the waiting 
priority for activation is decided). 

2) Scheduling processing (3) HE ****. 

[0014] (2) Processing when the task under activation is completed (halt). 

1) Create the task of the minimum priority with the gestalt of this operation as a task which 
continues a dummy loop formation eternally. Therefore, when the task under activation is 
completed, the task [ PURIEMPUSHON / at least one / the task / it ] (it is in ready condition and 
the stack was used) will exist. 

2) The context 6 of a task and the trace of activation which were ended are already removed from 
the stack, when a task requests termination from a kernel. Therefore, there is especially no 
processing that should be carried out to the ended task. 

3) Set to CTNOl the task number of the following context (context of the task of ready 
condition) 6 which has shunted to the stack 5, and, similarly set the priority after activation to 
CPRI2. 

4) Scheduling processing (3) HE **** In addition, when PURIEMPUSHON, the context 6 is 
premised on having shunted like drawing 2 for processing of 3. 

[0015] (3) Scheduling processing. 

1) If all the bits of RBMP3 are OFF (there is no task which is waiting for activation initiation), 
the task which is waiting for activation initiation is in the condition which one does not have, and 
progresses to processing of 4. 

2) Choose the highest task of the waiting priority for activation from the bit (task number of the 
waiting for activation initiation) turned on [ of RBMP3 ]. A number 1 asks for the highest 
priority, then the smallest bit number in the bit of ON. The number is a task number with the 
high No. 1 priority which is waiting for activation initiation, and is also a waiting priority for 
activation simultaneously. 

3) Measure the priority CPRI2 after activation of the task (task which is using the stack) of an 
activation schedule with the task number (= waiting priority for activation) and degree for which 
it asked by 2. 

4) If CPRI2 is high or equal, the task context of the task of an activation schedule will be 
restored next from a sta ck, and processing of the task will be continued. 

5) If CPRI2 is low, the bit corresponding to the task number for which it asked by 2 from RBMP 
will be returned off, and the next processing will be performed. 

1) Set to CTNOl the task number for which it asked by 2, and set to CPRI2 in quest of the 
priority after activation of TSKT4 which similarly corresponds from the task number. 

2) Ask for a starting address from TSKT4 as well as 1. The content of the register in the case of 
starting task activation etc. is set to the register of CPU. 

3) Make processing start from a starting address. 

In addition, in the comparison of 3, since the waiting priority for activation initiation of the task 
which that CPRI2 is low searched for by 2 is more than CPRI, the priority after activation higher 
than the priority will also be higher than CPRI. 
[0016] 

[Effect of the Invention] As mentioned above, the priority after activation as explained, while the 
stack after the waiting priority for activation after starting is applied to the task at each task until 
activation is started, and activation are started until it stops is being used for this invention is 
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established. When the waiting priority for activation of the task is higher than the priority after 
activation of the task under activation and it carries out a deed and the priority after activation of 
each task beyond the waiting priority for activation of the task, activation initiation of a task It 
inhibits that activation initiation of other tasks with the waiting priority for activation below the 
after [ activation ] priority of the task is carried out simultaneously. In the waiting priority for 
activation It is effective in the ability to perform the real-time system design suitable for little 
memory space, without the system design in which both the advantages of conventional (1) and 
the method of (2) were harnessed becoming possible, and dropping the engine performance of a 
kernel, since it constitutes so that a task may be limited to one for every priority. 
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[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is drawing showing the gestalt of operation of the DS of the task 
management which applied this invention method. 

[Drawing 2] It is drawing for explaining the operating condition of the stack by task executive 
operation. 

[Drawing 3] It is drawing for explaining the function of the kernel in OS. 

[Drawing 41 It is drawing for explaining task status transition. 

[Drawing 5] It is drawing showing an example of a change of an activation task. 

[Drawing 61 It is drawing for explaining preservation and reinstatement of a context. 

[Drawing 7] It is drawing for a stack to explain required event waiting to each task. 

[Drawing 8] It is drawing for explaining those without the waiting for an event which are made 

into one stack for every priority. 

[Drawing 9] It is drawing for explaining the operating condition of a share stack. 
[Drawing 101 It is drawing for explaining the stack reduction by priority integration. 
[Description of Notations] 

1 - CTNO 

2 - CPRI 
3- RBMP 

4 - TSKT 

5 - Stack 

6 -- Context 
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